Current theories of number processing postulate that the human abilities for arithmetic are based on cerebral circuits that are partially laid down under genetic control and later modified by schooling and education. This view predicts the existence of genetic diseases that interfere specifically with components of the number system. Here, we investigate whether Turner syndrome (TS) corresponds to this definition. TS is a genetic disorder which affects one woman in 2500 and is characterized by partial or complete absence of one X chromosome. In addition to well-characterized physical and hormonal dysfunction, TS patients exhibit cognitive deficits including dyscalculia. We tested 12 women with Turner syndrome and 13 control subjects on a cognitive battery including arithmetical tests (addition, subtraction, multiplication, division) as well as tests of the understanding of numerosity and quantity (cognitive estimation, estimation, comparison, bisection, subitizing/counting). Impairments were observed in cognitive estimation, subitizing, and calculation. We examine whether these deficits can be attributed to a single source, and discuss the possible implications of hormonal and genetic factors in the neuropsychological profile of TS patients.
Introduction
What are the origins of human arithmetical abilities? Although arithmetic is, to a large extent, a cultural construction acquired at school, an elementary sense of numbers has been proposed to be part of the genetic endowment of our species (Dehaene, 1997) . Several arguments support this hypothesis. First, the ability to recognize the approximate numerosity of a collection and to incorporate it into elementary calculations is present in all cultures, emerges in the first year of life, and has precursors in various animal species (Dehaene, Dehaene-Lambertz, & Cohen, 1998) . Furthermore, brain imaging methods have revealed that calculation relies on a reproducible cerebral network. In particular, a small area of the left and right intraparietal sulci is systematically activated whenever numerical quantities are manipulated (Dehaene, Piazza, Pinel, & Cohen, 2003) . Recently, a possible homolog of this area has been identified in the intraparietal sulcus of macaque monkeys, further strengthen- * Corresponding author.
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ing the hypothesis that number sense in humans has a long evolutionary history (Sawamura, Shima, & Tanji, 2002) . Our working hypothesis, therefore, is that the basic layout of neural circuitry in the parietal lobe is under genetic control and provides the human infant with the ability to attend to the numerosity parameter of sets in their environment. Later epigenetic enhancements of this representation and its connection to other circuits for language or the visual recognition of Arabic symbols would provide a basis for children's acquisition of the cultural tools of arithmetic.
If this model is correct, then it should be possible to identify genetic defects or mutations that perturb the laying down of parietal lobe circuits and interfere with the normal development of arithmetic, resulting in developmental dyscalculia. Developmental dyscalculia, defined as a disproportionate deficit in calculation and arithmetic, is a relatively frequent deficit (3-6% of children) which can be observed either in conjunction with reading and/or attention disorders, or in isolation (Kosc, 1974; Sokol, Macaruso, & Gollan, 1994; Spellacy & Peter, 1978) . Two recent papers have observed clear impairments of the left parietal cortex in children with developmental dyscalculia associated with prematurity (Isaacs, Edmonds, Lucas, & Gadian, 2001) or 
